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THIN TRIODES

Lfigures are appended _7

Production of Types 6NBM and 6NOM tubes was begun ¢
Like the 6NTS, the two former tubes are combina-

then that of the BNTS tube.
tiops of two identical triodes in one bulb.

" 6N8M Twin Triode
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The GNBM twin triode hardly differs £rom the 6NTS in construction and

outward appearance.
6NBM tube.

Figure 1 shows & general view and base diagram for the
Tt can be seen from the base diagram that the cathodes of the

&NBM tubes, in comtrast to the 6NTS tube, are not connected to each other.
This enables the 6NGM tube to be used nlso in cases where the triode cathodes

are at different potentials, or where they must be comp

eech other.
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e
[

letely ;solated from

The 1mitin‘g:§5values of voltage, current, and power permissible during

testing and operation of the 6NBM tube are as follows:
9
Maximu. plate voltage
Minimum grig, bias voltage
Maximum het¥er voltage (with respect to cathode)

Maximum value of the constant component of cathode

" 300 volts
0 volts
90 volts

current (the sum of the constant components of the

plate and grid currerts)
Maximum plete power dissipation
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20 ma
2.5 watts
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These limiting values apply to one triode and are
the so-caelled average-rating system, which is based on

in accordance with
the assumption that

the supply voltages do not differ more than % 10 percent from their nominsl

velues.

Naturally, if there are greater fluctuations the operating conditions

shovld be lowered so that the limiting values never increase more than 10 per-
cent. (It should be borne in mind that the emitting layer of an oxidized cathode

will be destroyed by a large drop
proportional decrease in plate voltage.)

in filament voltage even with a simultaneous

Although the 6NOM twin triode is not specifically intended for audlo ampli-
fication in a push-pull stage, it can be used in this way and gives satisfactory
results in cases when it 1s necessary to use a plate voltage supply reduced to

100-140 volts.

Under Class A, conditions, without grid bias, one 6N8M tube can deliver a

pover of 0.8 watt with a plate voltage of 125 volts,
the plates of T,000 ohms, and plate current 30 ma.

load resistance between
For full excitation, the

power of the preceding stage ghould be about 0.05 watt and can be obtained at

the same plate voltage from one
Ay conditions, i.e., without grid current.

triode of the 6NOGM tube operating under Class

The interstage transformer connecting an imput stage to a push-pull output

stage should be of the step-down type.
to the primary should be 1:5.

1liminary sudio-voltage amplification, it is p

stage emplifier with an output of 0.8 watt.

sary to supply an alternating voltage of 0.25 volt on the gri

The turn ratio of ome half of the secondary
By using the other triocde of the 6N8M tube for pre-’

ossible to obtain a two-iube three-
To obtain this power, it is neces-
d of the first tube.

The dependence of plate current I, and grid current I_ on plate voltage,
with zero voltage and various positive voliages on the gri®, is shown in Figure
2. Due to the fact that the tube described has a medium amplification _actor

at zero bias and normal plate voltage of 250 volts,

a very large plate current

is obtained, as a result of which the power developed in the plate is several

times as much as the maximum permissible power.

Obviously, in order to use the

6N8M tube under Class AB, conditions with normal plate voltage, it 1s necessary

to apply about (-7 volts negative bias to the grids.

This is difficult to

achieve in practice, as a result of considerations examined in the description

of the 6NTS tube.

Figure 3 shows the dependence of plate ¢
for various values of negative grid voltage.

urrent of one triode on plate voltage
Vvalues of voltages and parameters

for one triode of the 6NSBM tube operating under Class A conditions with no load
resistance in the plate circuit are as follows:

50X1-HUM

Filament voltage 6.3 6.3 volts
Filement current c.6 0.6 amp
Plate voltage g0 250 volts
Grid voltage 0 -8 volts
fmplification factor 20 20 -
Plate resistance 6,700 7,700 ohms
Transconduciance 3.0 2.6 ma/volts
Plate current 10 9 ma

NOTE: When the limiting voltage, current, or power is used, the ohmic resistance
in the grid circuit of the triode shou’d not be more than one megohm.

GONFIBENTIN
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One triode of the €NBM tube in a voltage amplifier circuit (resistance
coupled) can give an amplification of from 11 to 14, depending on the magni-
tude of the resistance in the plate circuit, in the grid circuit of the tube
of the following stage, end on the plate voltage. Table 1 shows this rela-
tionship for plate supply voltages of 180 and 300 volts. They have been com-
piled for various values of resistance Ry in the plate circuit (c.05, 0.1, and
0.25 megohms, and resistance R, in the grid circuit of the followlng tube vwhich
operates without apprecisble grid current. Table 1 and 2, C. is the coupling
condenser; Cp, the cathode bias condenser (across Rk)5 Ra’ tﬁe plate load re-
sistence, Ry, grid resistance; and Umg, the voltage across Ry which is applied
to the following grid.

Teble 1. Plate Supply Voltage 180 volts

R 0.05 0.1 0.25 megohm
R 0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1.0  megohm
R, 1190 1490 17k 2330 2830 3230 5560 7000 8110  ohms
ok 3.27 2.86 2.06 2.19 1.35 1.15 0.81 0.62 0.5 mfd

¢ ©0.06 0.032 0.0115 0.038 0.012 0.006 0.013 0.007  0.004 mfd

u ;b 30 36 26 3 38 28 36 10 volts
K2 13 13 13 h 1 h 14 1 1h -

Plate Supply Voltage 300 vclts

R 0.05 0.1 ) 0.25 megohm
R 0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1.0 megohm

R, 1020 1270 1500 1900 2hho 2700 4590 5770 6950 ohms

Cx 3.56 2.96 2.15 2.31 1l.k2 1.2 0.87 0.6 0.54 mfd
Ce 0.06 0.03% 0.012 0.035 0.0125 0.0065 0.013 " 0.0075 0.00% mfd
ug-lg 41 51 60 43 56 64 46 57 an volts
K2 13 b 1 1k 1h -1k 14 1k b -

The vaelues given for the capacitiices Cp and C. are those which at a fre-
quency of 100 cycles cause the AC voltage at Rg to drop to 0.8 of the AC voltage
at Rg. If it is desirable to have this decrease of amplification at any other
low frequency such as fj, the table value of the capacitence of condensers Cy
and C; must be multiplied by the ratio lOO/fl.

CONFIDENTIAL

)




L2 - ‘

_ Sanitized Copy Approved for Release 2011/08/18 : CIA-RDP80-00809A000600320118-5

CONFIBENTIAL

CONFIDENTIAL ] 50X1-HUM

Comparison of the two sections of Table 1 shows that the values of
resistances, capacitances and amplification factor depend only slightly on
the voltege supply to ths plate circult. ‘Therefore, the values given can
be used without correction if the supply voltage is not more than 50 percent
different from the nearest tabulated value (180 or 300 volts). As regards
the output voltage, it changes proportionally to the plate circult supply
voltage. Preference should be given to the variant with. the greater value
of R_, but in such & way that the limit for the permissible value of ohmic
resigtance in the grid circuit of the following tube is not exceeded.

The use of the EN8M twin triode to amplify low-frequency voltage in a
resistance-coupled amplifier makes sense when it is necessary to obtain an
additional 12~ lh-fold amplification and when there is, or should be, a triode
with -similar parameters in the set (e.g., a 6Zh5 or & 6s5M). In this case,
the 6N8M tube enables one to obtain additional amplification without increas-
ing the totel number of tubes in the set.

The 6N8M triodes can also operate in two adjoining audio-smplification
stages giving an over-all amplification of 200. It is also possible to use
the 6NEM tube in high-frequency amplification stages, provided that due con-
sideration is taken of the properties common to all recelving triodes used for

this purpose.

In eddition; it is feasible to use the 6NBM tube in sets where two identi-
cal triodes are requirzd or are desirable in verious push-pull and bridge systems,
etc. Due to its small plate resistance, the 6NEBM tube is the most suitable twin.

triode for a blocking oscillator with a discharge tube.

6NOM Twin Triode

The external appearance, base diagram, and dimensions of the 6N9M twin triode
are the same as those of the 6N8M, except for the fact that the trilode filaments
are connected in series, as each of them is designed for 3.15 volts and 0.3 amp.

The limiting values of voltages and powers permissible for one triode during
testing and operation of the 6N9M tube are as follows:

Maximum plate voltage 250 volts
Minimm grid bias voltage 0 volts
Maximum heater voltage (with respect to cathode) 90 volts
Maximum plate power dissipation 1.0 watt

Figure 4 shows.the relationship between the plate current of one triode
and the plate voltage for various values of grid voltage. The voltages and
parameters given below refer to one triode of the 6NSM tube operating under
Cluss A conditions with no load resistance in the plate circuit.

Filament voltage 6.3 volts
Filament current 0.3 amp
Plate vcltage 250 volts
Grid voltage -2 volts
Amplification factor TO
Plate resistance 44,000 ohms
Transconductance 1.6 ma/volts
2.3 ma

Plate current

CONFIENTIAL

b -
CONFIDENTIAL

.

320118-5

g

Sanitized Copy Approved for Release 2011/08/18 : CIA-RDP80-00809A000600




_ Sanitized Copy Approved for Release 2011/08/18 : CIA-RDP80-00809A000600320118-5

CORFIDENT)

CONFIDENTIAL 50X1-HUM

One triode of the 6N9M tube in a resistance-coupled voltage smplifier can
give an amplification of from 25 to 49, depending on the magnitude of the re-
sistance in the plate circuit, the resistance in the grid circuit of the follow-
ing tube and the plate voltage. This relationship is shown in Table 2 below for
plate supply voltages of 180 and 300 volts. The tables have been compiled for
various combinations of resistance Ry, in the plate circult (0.1, 0.25 and 0.5
megohms) and resistance R, in the grid circult of the following tube which
operates without appreciaéle grid current. The size of condenser Cc is chosen
g0 that at a frequency of 100 cycles the voltaege on resistance R, is 90 percent
of the voltage on resistance Ry The method of calculating C. :Lf this voltage
redurtion is required at anothor frequency was explained a‘bove

Table 2, Plate Supply Voltage 180 volts ,
Ra: 0.1 0.25 0.5 megohm
Rg 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 megohm
Rk 1920 2140 24k0 3700 1300 4800 6100 6840 7780 obm

¢c 0,031 0.012 0,007 0.011 0.006 0.003 0.006 0.003 0.002 mfd

Uke 17 ol 27 21 28 2 2l 32 36 volts

K 25 29 33 35 39 51 R 45

Plate Supply Voltage 300 volts

Rg 0.1 0.25 0.5 megohm
Rg 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 megohm
R 1500 1860 2080 2800 3360 3680 4660 5960 6560  omm
Ce 0.033 0.0Lk 0.007 0.012 0.006 0.003 0.006 0,003 0.002 mfd
U 35 50 54 45 55 6k 50 62 T2 volts
K 2 34 36 39 ke 45 45 18 49
NOTE: i. In Tables 1 and 2 the value shown for the amplitude of the voltage on

resistance R, is such that an increase would cause & current to flow in

the grid circuit of the tube in question.

ii, The voltage amplification factor when Umg - T.1 v,

As in the preceding cases, if the plate voltage used differs from the nearest
value given in the table (180 or 300 volts) by not more than 50 percent, the resis-
tarce, coupling capacitance, and amplification factor K of the stage need not be
recalculated. An exception is the case of the output voltage which changes in
proportion to the plate circuit supply voltege. When selection a variant, pre-

ference should be given to large values of Rz, but they must not exceed the maxi-
mum allowable ohmic resistance in the grid c%rcuit of the following tube. :
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The triodes of the 6N9M tube can :lso operate in two adjoining audioampli-
fication steges. In this case, one tube can give an amplification of up to
2,4%00. :

The 6NSM tube can be successfully used, as can the 6N9M, in various low-
power push-pull and bridge circuits, mixers, blocking oscillators, etc. As
compared with the 6NOM Zgig7 and 6N7S tubes, it has the advantage that less
filament current is needed.

The use of a twin triode for phase inversion in a broadcast receiver with
a push-pull output is quite feasible.

Figure 5 gives a circult for the phase-inversion stage using a twin triode.
Due to the fact that the cethodes of the triodes are connected to each other,
the 6NTS tube can be used as well as the 6NOM and the €N9M. The amplified low-
frequency voltage is applied to the grid of onme of the triodes (in this case,
the left-hand one). The AC voltage with inverted phase 1s applied to the grid
of the right-hand triode from part of the resistance im the grid circuit of the
following (usually the final) stage. The positiopn of the tap on this resistance
should be such that the AC voltages on the grids of the left and right triodes
are equal in magnitude. The ratio of the two sections of such a voltage divider
(practically, the ratio of iwo separate resistances) is determined by the voltage
amplification factor K, which is given in Table 2. For example, Ve f£ind from the
table thet one triode of the given tube type under certaln conditions gives an
amplification K equal to 25. Then the resistance R, consists of two resistances
such that their sum shall be equal to Ry, and the rgsistance between the grid of
the right-hand triode and the grounded point shall equal 1/25 of the totel value
of Rg. The valuer of the resistances Ry, Ry and tne capacitances C_ are taken
from the tables.

The resistance Ry should be half that shown in Pable 2 as both triode cur-
rents pass through it simultaneocusly.

The condenser Cj which shunts the bias resistance is not needed in the
phase inversion stage to eliminate negative feedback. The fact is that the
parameters of one triode of the tube are usually slightly different from the
parameters of the other triode. As a result of this, the AC voltages, although
they will be shifted through & phase angle of 180 degrees, will not be equal in
magnitude. In the case where the parameters -f the triodes are different and
the resistance Ry is not shunted, negative feedback will arise which will result
in both voltages being in nearly complete balance.

In order to select the correct type of twin triode for the phase inversion
stage and to select the circuit elements, it is necessary to know the excita-
tion voltage for the final stage. It is easy to determine the most suitable
type of triode from the above tables. '

[Figures follow./
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Figure 1.
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